General purpose: To study the effects of a lifestyle intervention on health-related quality of life (HRQoL) and metabolic risk factors in persons with psychosis. Methodology: A longitudinal intervention study with a matched reference sample. Results: HRQoL measured by the EQ-VAS improved from 57.6 to 63.3 (17.8) in the intervention group (p=0.05). The HDL cholesterol concentration increased from 1.03 to 1.11 (0.19) mmol/l in the intervention group (p=0.02). There was no significant change in body weight. Conclusion: A lifestyle intervention based on group meetings improves HRQoL in patients with psychosis. There are also small improvements in metabolic risk factors.
Introduction
Persons with psychosis often die an early death due to lifestyle-related diseases such as cardiovascular disease, as a consequence of the metabolic syndrome. Besides severe psychiatric symptomatology and feelings of stigma and isolation (Mestdagh and Hansen, 2014) , these persons frequently have substantial problems with physical health. Addressing physical health creates challenges for mental health care professionals (de Hert et al., 2011) . Mental health care professionals need to see beyond psychiatric symptoms, which have historically been the main focus for treatment (Heald, 2010) . The physical health risks among persons with psychosis require interventions targeting lifestyle (Edward et al., 2010) .
Previous research has shown that persons with psychiatric disorders and psychotic disorders report lower health-related quality of life (HRQoL) compared with the general population (Foldemo et al., 2014 , Saarni et al 2007 . A link has also been demonstrated between the presence of risk factors for metabolic syndrome and lower HRQoL (Foldemo et al., 2014 , Roohafza et al., 2012 . Health-related quality of life is the part of the quality of life concept that can potentially be influenced by health and health care activities (Saarni et al., 2010) . In psychiatric care, there is now more focus on concepts such as autonomy and integrity; as a result, quality of life (QoL) has become a more important issue (Saarni et al., 2010) . It has long been recognized that QoL can be viewed as an important treatment goal as complete recovery from a psychotic disorder is unlikely (Baker and Intaglita, 1982) .
The metabolic syndrome is highly prevalent in persons with psychosis. An overview of eleven studies examining the prevalence of metabolic syndrome in persons with schizophrenia revealed that between 23 and 68% had metabolic syndrome, according to one of the established definitions (Meyer and Stahl, 2009) . In a Swedish study by Foldemo et al. (2014) , almost half of the persons with psychosis met the criteria for metabolic syndrome, which is defined as increased waist circumference, elevated blood pressure, fasting glucose and triglycerides, together with reduced HDL cholesterol (Alberti et al., 2009 ). The increased risk for developing metabolic syndrome is multifactorial (Daumit et al., 2013) . Psychotic disorders may lead to cognitive dysfunctions that can make it difficult for the person to manage nutrition, sleep, and activity (American Psychiatric Association, 2013) . Medication is an additional challenge (Mitchell et al., 2012) . The first treatment option is second generation antipsychotic drugs. These are shown to decrease psychotic symptoms, but also have side-effects, such as increased body weight, elevated blood-glucose and hyperlipidaemia (Rummel-Kluge et al., 2010) . Combined, these factors pose a great risk for developing the metabolic syndrome and subsequently cardiovascular disease.
Identifying metabolic risk factors can prevent and delay deterioration of physical health and reduce the risk for cardiovascular disease (Newcomer, 2006) . However, the severity of the psychosis symptoms varies widely, leading to difficulties in designing interventions targeting this group (Brown and McGrath, 2011) . Previous research has proposed a combination of individual and group activities (Bradshaw et al., 2005) . Individualized attention and feasible goal setting (Wärdig et al., 2015 create good conditions for behavior change. Professional support is an important prerequisite that should target the transition from thought to action (Wärdig et al., 2013) and facilitate the participants' ability to mirror themselves against so-called "healthy people" in society, by introducing activities that ordinary people do (Wärdig et al., 2015 , Pickens, 1999 .
Previous studies (Pearsall et al., 2014 , Bonfioli et al., 2012 , Happell et al., 2012 , Papanastasiou, 2012 , Lowe and Lubos, 2008 have demonstrated a great variety of lifestyle interventions for persons with psychosis. In the absence of convincing research findings, there is no consensus or "golden standard" of lifestyle interventions. Study design, content of interventions, and measured outcomes vary greatly (Pearsall et al., 2014 , Bonfioli et al., 2012 . Likewise, they have included participants with different psychiatric diagnoses, for instance, persons with psychosis (Bonfioli et al., 2012) , schizophrenia (Papanastasiou, 2012) , mental Illness (Happell et al., 2012) , or serious mental illness (Lowe and Lubos, 2008) , which may hamper the possibility to compare results between studies (Fernández-San-Martín et al., 2014) . Lowe and Lubos (2008) have called for more research with standardized outcome measures to determine and compare the effectiveness of educational and exercise intervention, with usual treatment.
In a review of 42 articles by Happell et al., (2012) , of which 16 were randomized controlled trials, involving health behavior interventions among persons with a mental illness shows great promise in relation to changes in health behaviors. A large majority of the studies demonstrated a significant weight loss. The programs reported mainly positive changes across all of the health behaviors targeted, i.e., smoking cessation, physical activity, nutrition, and alcohol abuse. A meta-analysis by Fernández-San-Martín et al., (2014) containing both randomized and non-randomized studies, showed positive differences in BMI, waist circumference, total cholesterol, blood glucose and triglycerides in the intervention groups, compared with control groups at the three-month followup. Reduced BMI was maintained at 6 and 12 months. Pearsall et al., (2014) did not come to the same beneficial conclusion in their review of eight randomized controlled studies comparing the effects of exercise intervention in persons with serious mental illness. Exercise programs could lead to improved exercise activity, but had no significant effect on symptoms of mental health or body weight.
In previous research, an absence of evaluations of more holistic healthy living programs has been noticed, and many studies have instead focused on one particular lifestyle problem (Bradshaw et al., 2005 , Faulkner et al., 2003 . This study presents the results of a lifestyle intervention attempting to take a multifaceted grasp of lifestyle, i.e., physical activities, as well as education in lifestyle and nutrition habits, with follow-up measurement at one year. The aim was to study the effects of a lifestyle intervention on HRQoL and metabolic risk factors in persons with psychosis.
Methods

Design
A longitudinal intervention study with a matched national reference sample was performed.
The intervention
The intervention consisted of group sessions with six to eight participants under the guidance of health coordinators (HCs). The HCs (n=9) were trained nurses specialized in psychiatry (n=3), physiotherapists (n=3), assistant nurses (n=2), and one occupational therapist (n=1). These were trained in motivational interviewing (MI,) and they also had vast experience of working with persons with psychosis through their regular jobs in outpatient psychosis care. In addition, all HCs had experience of working with this issue from previous physical group activities tailored to persons with psychosis.
The intervention took place in outpatient psychosis departments and consisted of either 9 or 20 sessions, with 18 or 26 participants respectively. Group sessions started both in the spring and the autumn and were held on a weekly basis, but with a break for the Christmas and summer vacations.
In order to recruit a larger number of participants, the intervention was performed in two county councils. The participants' case managers and ordinary caregivers were informed of the design and implementation of the intervention. During the intervention, the research team had regular meetings with the HCs in order to synchronize the intervention based on the standardized study protocol, and thereby ensure that the adopted program was followed.
The intervention program was based on "Solutions for Wellness" (Porsdal et al., 2010) , a concept developed for persons suffering from psychiatric disorders, who use psychotropic medication and have weight problems. The purpose of the intervention was to promote a healthier lifestyle, and thereby improve or maintain HRQoL and metabolic risk factors. The program focuses on theoretical education in healthy eating and physical activities. It is declared to be a flexible method and a minimum of 30 minutes of daily physical activity is recommended. It is emphasized that all activity counts and encourages changes in everyday life, such as choosing the stairs instead of the elevator, or walking instead of taking the bus. In addition to the program, our intervention also dealt with reducing smoking and alcohol consumption in order to promote a healthier lifestyle.
The intervention began by identifying individual goals. The participants each received a pedometer and a food diary, which were later followed up in group sessions. Each group session included physical activity and a theoretical part with a break in the middle where different fruits were tested.
The duration of the physical activity gradually increased, to up to one hour. The intensity also increased. In addition, the participants were encouraged to perform physical activity between group sessions. The physical activity involved exercise to music and sometimes walks. There was an initial plan for each session, but the HCs were free to find physical activities that captured the participants' interest on the day. However, a basic requirement was that the activity should be of such a nature that everyone could manage it, although with different intensity based on individual capacity. In order to demonstrate progress and increase the participants' motivation, body weight and waist circumference was measured regularly during the intervention.
The theoretical part included issues regarding healthy eating based on Nordic nutrition recommendations (Becker et al., 2004) . It also dealt with anatomy, muscles and ligaments, together with how to achieve well-being and health. The latter could be about balancing activity and rest, or practical help with finding appropriate food in the grocery store.
The intervention had a proactive approach, meaning that absence was followed-up. The HCs called missing participants and asked why they did not attend. During these conversations they also investigated whether they could do anything to facilitate attendance to forthcoming sessions.
Towards the end of the intervention, the HCs tried to find further opportunities for physical activity in the community, based on the participants' individual preferences.
Measurements
The measurements described below were conducted in both the intervention and reference sample at baseline and the one year follow-up.
Socio-demographics and clinical characteristics
The distribution of diagnoses was collected through medical records. Socio-demographics, such as marital status and educational background, along with alcohol and tobacco habits, were collected through questionnaires before the intervention in both the intervention and reference sample.
Symptom severity
Patient symptom severity was assessed with the Clinical Global Impression-severity (CGI-s) scale.
CGI-s is a single-item clinician rating of the severity of the patient's symptoms in relation to the clinician's total experience of previous persons with the same diagnosis. Severity is rated on a sevenpoint Likert scale, ranging from 1= Normal, not ill at all, to 7= among the most extremely ill patients (Guy, 2000) .
Health-related quality of life
HRQoL was assessed using the EQ5D-3L (EuroQol 5 Dimensions, hereafter referred to as EQ5D), a standardized instrument for measuring health status (Dolan, 1997) . The EQ5D includes five items related to mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three different response options: 1) no problems, 2) moderate problems, and 3) extreme problems. The EQ5D scores were converted into a single summary EQ5D index quantifying health status. The index has a range of -0.594, (lowest HRQoL), to 1.000, (highest HRQoL), and has 243 possible health outcomes. The EQ5D also includes the EQ visual analog scale (EQ-VAS), a vertical scale ranging from 0= worst imaginable health state, to 100= best imaginable health state (Brooks, 1996) .
Metabolic risk factors
Metabolic risk factors relevant to the metabolic syndrome were measured (Alberti et al 2009) .
Systolic and diastolic blood pressure was measured in the supine position after a resting period of five minutes. Body weight was measured using calibrated scales, with participants wearing indoor clothing, but no shoes. Height and waist circumference were measured to the nearest cm, and BMI was calculated. Blood samples were drawn with the subjects fasting, and subsequently analyzed or calculated using routine methods at hospital laboratories. The laboratories were accredited according to a quality assurance system (Good Laboratory Practice; GLP). The blood samples presented are total cholesterol, HDL and LDL cholesterol, total triglycerides, and plasma glucose. 
Reference group
The reference group of 776 persons was recruited from the Swedish national cohort database "Metabolic risk factors in psychosis". They were diagnosed with a psychotic disorder and received treatment as usual. In the reference group, two individuals per participant were matched (n=84).
They were matched for sex and BMI class (below 25, 25-29.99, 30 and over), i.e., normal weight, overweight, and obesity. We also aimed to find reference persons of as similar age as possible.
Statistical analysis
All statistical analyses were performed using SPSS 22.0 (SPSS Inc, Chicago, IL, USA). The level of statistical significance was set to: p≤0.05. Descriptive statistics are presented as mean (SD) unless otherwise stated. Comparisons within and between groups were performed using Student´s paired and unpaired t-test. Wilcoxon and Mann-Whitney U tests were used when making comparisons of EQ5D. The three possible answers in the EQ5D have been dichotomized in order to present the relative frequency in per cent of those in the intervention group and the reference sample reporting some or extreme problems on each subscale. In addition, socio-demographic data on living conditions and educational level were dichotomized in order to prepare data for presentation.
Pearson chi-square, and Fisher´s exact test were analyzed in nominal data. There were a few internal drop-outs in the calculations and none have been substituted for. As for HDL cholesterol, there is less basic data as values from only 23 persons are available.
Ethics
The study participants received written and verbal information regarding voluntary participation, that the study material would be confidential, and that they could withdraw from the study without questions being asked, or their regular treatment being affected in any way. All patients gave their written informed consent. The procedures were in accordance with the Declaration of Helsinki of 1964, revised in 2008. The protocol was approved by the Regional Ethical Review Board at Linköping University.
Results
All who were enrolled in the study were included in the analysis, with two exceptions. One person underwent a gastric bypass operation during the intervention. Another person chose not to cooperate in the physical exercise or lifestyle counseling provided, thereby breaking the study protocol.
Demographics and clinical characteristics at baseline
The matching variables resulted in no statistically significant differences between the groups regarding sex, BMI class, or age at baseline (Table 1) . Table 1 provides a baseline description of socio-demographic data, lifestyle factors, and distribution of diagnosis in the intervention group and reference sample.
Insert Table 1 here.
The participation rate in the short (9 sessions) and long (20 sessions) intervention shows that the participants in the short version participated in 8 sessions in mean, compared to 13 sessions in the longer version.
HRQoL at baseline and the one-year follow-up
There were statistically significant differences between the intervention group and reference sample in three of five subscales at baseline (Table 2 ). In the intervention group, problems in usual activities were more common (p< 0.001). The reference sample had statistically significantly more frequent problems in pain/discomfort (p=0.001), and in anxiety/depression (p<0.001) at baseline.
Insert Table 2 here
When comparing baseline and one year follow-up within groups, there were no statistically significant differences in either of the EQ5D subscales. There were no significant differences in the EQ-index within or between the groups when comparing baseline and the one-year follow-up.
In an examination of the current health state, the EQ-VAS score increased in the intervention group when comparing baseline and the one-year follow-up (p=0.05) (FIG 2) . There were no statistically significant differences (p=0.47) when comparing changes between baseline and the one-year followup between groups (delta value).
Insert Figure 2 here
Metabolic risk factors at baseline and the one-year follow-up
All intervention participants displayed at least one IDF criterion (2006) for metabolic syndrome at baseline. Ninety-three per cent had elevated waist circumference, 42% had a systolic blood pressure above 130 mmHg, 39% had a diastolic blood pressure above 85 mmHg, and 46% had a glucose value above 5,6 mmol/l. As for HDL cholesterol, we obtained baseline data in 23 intervention participants, of which one was treated with a statin. Of these, 70% had a low value in accordance with the definition of metabolic syndrome.
As shown in Table 3 , HDL cholesterol demonstrated a statistically significant increase when comparing baseline and the one-year follow-up within the intervention group (p=0.02). A significant increase was also found when comparing the change from baseline to one-year follow-up between the groups (p=0.047).
At the one-year follow-up, women (n=19) in the intervention group had significantly lower blood pressure than the reference sample. Female intervention participants lowered their systolic blood pressure by 3 mmHg in mean.
Insert Table 3 here
Discussion
The aim of the study was to study the effects of a lifestyle intervention on HRQoL and metabolic risk factors in persons with psychosis. The most important result was the improvement of HRQoL demonstrated by the EQ-VAS within the intervention group. Previous research has shown that interventions based on group activities are efficient (Green et al., 2014 , Bonfioli, et al., 2012 , Verhaeghe et al., 2011 , Happel et al., 2012 , and that QoL is shown to be one of the variables most affected by interventions (Happel et al., 2012) . Our intervention attempted to take a multifaceted grasp of lifestyle, here defined as physical activities, and education in lifestyle and nutrition. Previous research has described that physical activity improves quality of life in psychiatric patients (Knöchel et al., 2012) . Another possible explanation for the improvement in the EQ-VAS is that the intervention could have contributed to social relations and changing the focus from illness to health.
Many persons with mental health problems experience a sense of loneliness and a desire to belong to a social context (Granerud and Severinson, 2006, Wärdig et al., 2015) . However, social cognitive deficits complicate the conditions for social interaction (Fiszdon et al., 2013) . If people manage to participate and maintain social relationships, they can probably be strengthened. This is why social networks can have an impact on health state. It is, however, important to emphasize that the EQ-VAS observed in the intervention group at the one-year follow-up was still below the average population norm, which is 77 in the age group 40-49 years, the group that best matched the average age of our participants (45.5 years) (Measuring self-reported population health: An international perspective based on EQ5D, 2004).
We also reached a statistically significant improvement in HDL cholesterol, both within group and in comparison with the reference sample. Based on the content of the intervention, it is possible that the improvement of HDL cholesterol is a consequence of changed eating and exercise habits (Andersen and Luz Fernandez, 2013) . Of all participants with available HDL cholesterol data, only one person was treated with a statin during the intervention. However, it is important to note that the HDL cholesterol concentration was still below recommendations for women (above 1.3 mmol / L), and on the low side of recommendations for men (above 1.0 mmol / L) (Alberti et al., 2009 ).
Another significant finding was that women in the intervention group had significantly lower blood pressure than the reference sample at the one-year follow-up, which could also be a result of increased physical activity in the intervention. Even though much is unknown about the maintenance of good health behaviors after an intervention (Lin et al., 2014) , research has shown that physical activity in various forms has a lowering effect on blood pressure (Pal et al., 2013) . There is also research in support of women following self-care advice to a greater extent than men, particularly preventive measures and dietary advice (Szymczyk et al., 2013) .
In an evaluation of a lifestyle intervention for persons with psychosis, such as the present study, it is relevant to discuss realistic goals. The best-case scenario would be to improve or at least maintain HRQoL and not worsen the metabolic risk factors. It is a well-known fact that it is very difficult to change lifestyles, and in that light, even small changes in risk factors may be important (AlverezJimenez et al., 2008) . As for waist circumference, one of the metabolic risk factors of the metabolic syndrome (Alberti et al., 2009 ), 93% of the intervention participants had a waist circumference exceeding the limit value at baseline. Recent research has revealed that established obesity will hamper interventions to reduce and maintain body weight through biological adaptations designed to prevent starvation, which can probably explain the often poor long-term success rates of lifestyle modifications (Ochner et al., 2015) . Therefore, it is important to implement preventive actions earlier in the disease process, before obesity is established. Several adequate guidelines for screening and monitoring metabolic risks are available (De Hert et al., 2011) . However, they are not used to a desirable extent, and most patients still do not receive adequate testing (Mitchell et al., 2012 ).
In accordance with previous research (Druss et al., 2011, Robson and Gray, 2007) , the participants in our study displayed a high frequency of metabolic risk factors, and it is well known that changing lifestyles is particularly challenging for persons with psychosis. The symptoms affect the ability to start living healthily (Von Hausswolff-Juhlin et al., 2009 ). According to the CGI-S scale (Guy, 2000) ,the intervention participants had a worse symptom profile than the reference sample. Recent research has demonstrated that negative symptoms in persons with psychosis are significantly associated with lower levels of motivation to perform physical activity (Vancampfort et al., 2015) . Presence of psychiatric symptoms may be one reason for not starting to live healthily (Wärdig et al., 2013) .
Bearing these problems in mind, an intervention developed to meet the needs of this group should be suitable (Porsdal, 2010) . However, it is possible that, based on current symptoms, some could have had problems assimilating the information, or did not have the power to change, which could have affected the outcome.
The previously mentioned research findings reporting how difficult it is to tackle obesity if it is already established (Ochner et al., 2015) describe a major challenge. Future research needs to continue to search for approaches designed to suit this group, this is justified by the high mortality and comorbidity rates in persons with psychosis (Wahlbeck et al., 2011) . To create opportunities for real and sustained changes, it is necessary to find evidence-based approaches that are feasible to implement in a clinical context, and embrace a holistic approach that includes both physical and mental health. This assumes a compensated self-care, where health care professionals offer necessary support (Riegel et al., 2012) . Sebastian and Beer (2007) described that physical health problems partly arise because the psychiatric specialists prioritize psychiatric problems. It may be argued that the health care system has a structural discrimination (Thornicroft et al., 2009) , that perhaps creates a sense that the battle already is lost.
Limitations
The main limitation of the study is the different durations of the intervention. Due to organizational limitations, it was not possible to perform an intervention with the same number of meetings in the two regions. However, inclusion from two different geographical regions made it possible to include more participants and reduce the risk of an outcome colored by a particular local culture. It is also important to stress that the intervention was based on the same concept, "Solutions for wellness" (Porsdal et al., 2010) , and performed in an identical way, except for the number of meetings. As the aim of this study was to study the effects of a lifestyle intervention on health-related quality of life and metabolic risk factors in persons with psychosis, the exact number of meetings was considered less important. Earlier research has found that these persons often have difficulties with attendance (Richardson et al 2005 b) , and a comparison between the short and long intervention shows that the number of completed intervention sessions were relatively similar, on average 8 vs. 13. Another limitation is that due to the different intervention durations, the amount of time between the end of the intervention and the one-year follow-up differed between participants, creating somewhat different conditions. Research has shown that it may take more time before persons with psychosis improve in body weight (Daumit et al., 2013) .
A further reflection concerns the reference sample´s development between baseline and follow-up.
Although there were few positive significant differences between baseline and follow-up, it can be concluded that the reference sample did not demonstrate a poorer outcome in general. This could be explained in terms of external validity (Polit and Beck 2012) . It should be seen as a strength that data was collected during the same period of time, when prevailing ideas regarding lifestyle were equally present in both groups.
Conclusions
The current study demonstrates that a lifestyle intervention improves HRQoL when comparing EQ-VAS at baseline and the one-year follow-up. The intervention also resulted in small improvements in metabolic risk factors, such as the significantly increased HDL cholesterol, as well as the lowered blood pressure in female participants, compared with female references at the one-year follow-up.
Although small changes can be valuable in the context studied, it can be concluded that our intervention was not powerful enough to influence the metabolic risk factors to a greater extent.
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